In this paper, we take Nature as a case study to present a new method for calculating and analyzing the structure of the Impact Factor (IF) 
INTRODUCTION
Nature, the world's most highly cited interdisciplinary science journal, is published by the Nature Publishing Group, an independent British commercial publisher, and is viewed as the publisher's "flagship". Not only has it been recognized by Elsevier as the most influential journal, but it also enjoys widespread influence and high prestige internationally (Pai 2009 ). In China, Nature is attracting increasing attention among the academia; especially in recent years, where many universities and research institutions have established incentive policies to encourage researchers to publish more papers in Nature. For example, China Agricultural University, South China Normal University, and Zhejiang SciTech University each award one million yuan (RMB) per paper published in Nature. The Xinxiang Medical University has recently declared an award of one million yuan per paper published in Nature or any of its series having an impact factor (IF) of 20 or greater. Yangzhou University and Nanjing University award 0.5 million and 0.3 million yuan per paper respectively; Nankai University, Harbin Institute of Technology, and Nanjing University of Aeronautics and Astronautics have announced an award of 0.1 million yuan per paper published in Nature. It is also widely recognized that Nature is not only used for determining monetary awards in the Chinese scientific evaluation system, but it is also commonly used in the selection of academicians to the Chinese Academy of Sciences and the Chinese Academy of Engineering. Garfield (1955) , first proposed the term IF in his paper published in Science, referring to citations to articles. Later Garfield and Sher (1963) proposed IF as an indicator for evaluating the academic impact of journals in 1963, after which IF was applied to assist the selection of source journals in the Science Citation Index (SCI) database. With the launching of the Journal Citation Reports (JCR) in 1976, the IF has been viewed as an important journal evaluation indicator and has increasingly gained wider attention and application (Betz 2014; Campanario 2011a; Servaes 2014) . However, with the increasingly widespread use for journal evaluation, the IF exposed several defects and caused much abuse and misuses. For example, it is not only used in measuring the research performance of scientists (Holden et al. 2006; Shao and Shen 2012) , institutions (Kim and Kim 2000; Liu 2012) , and countries (Ugolini and Casilli 2003; Jokic 2003) , but also in administering academic appointments, evaluating grant applications, and allocating other financial support for research programs (Adam 2002) . Knowing the IF of certain journals in advance can not only help authors in selecting journals to which to submit their work, but also help editors take steps to increase their respective journals' IF accordingly. Thus, it is important to understand the methodology of the calculation and the structure of the journal IF.
There have been few studies performing a prediction or structural analysis of the journal IF. Wu, Fu and Rousseau (2008) discussed two methods for predicting IF in detail and explained why it was useful to derive one's own journal IF. Kovacic (2004) analyzed the structure of the 2003 IF for the Croatian Medical Journal (CMJ) and studied the effect of different kinds of citation on the IF of this journal. However, she only studied the contribution of article type to CMJ's IF in the structural analysis. Campanario et al. (2006) studied the structure of the IF of academic journals based on a calculation of the fraction of citations that contribute to the IF of a given journal. However, he only studied the structure of citations and papers highly cited by the editorial board members. The limitation in the scope of investigation calls for significant analysis. Thus, it is still of great significance to analyze the structure of the IF in more detail.
For this study, we selected Nature, a journal with high IF, as a case study to present a new approach to calculate and analyze the structure of the IF using the Web of Science (WoS) database (Andrade, Gonzalez-Jonte and Campanario 2009; Campanario 2011b ). More importantly, taking Nature as an example, we not only show a method for calculating the journal IF but also make a full study of its structural features, including the contributions of different document types, highly cited papers, highly cited authors, different institutions, and different countries as well as regions.
METHOD

Method of Computation for Nature's IF for 2013
Document types published by Nature in 2011 and 2012 include articles, reviews, editorial materials, news items, book reviews, letters, corrections, and biographical items. Only articles and reviews are counted as citable items, which is the denominator in the formula for calculating a journal's IF (Simons 2008; Vanclay 2011 -0.557% *Citation count in the given year of papers published in the previous two years. **Number of articles and reviews. Calculated value = (citation count)/(number of papers); actual value is retrieved from the JCR database.
It is evident from Table 1 (a) Errors that can take place when authors cite references because there are differences between the JCR database and the WoS database. For example, we searched the citations and the numbers of papers required to calculate the IF from 2008 to 2012 on the WoS database and the JCR database, and found that the only factor causing the difference between the calculated value of the IF and the actual value was the inconsistency in citation. (b) Time factor: Individual papers can be cited after the JCR database has published the IF, which causes the number of citations used to calculate the IF from the WoS database is higher than that used in the JCR database.
(c) Error handling and processing of the database: Our previous study showed that there were over 1,820,000 data processed by the WoS database in 2012 alone, so it would be difficult to avoid the possibility of mistakes in the journal citation data, which may lead in turn to errors in the calculation of the IF (Liu 2014a Table 2 shows that articles and reviews received the highest citation counts among the eight document types. Articles made the greatest contribution to Nature's IF for 2013, as compared to other document types, contributing 86.19 percent of the total citations, followed by reviews (7.75 percent). Findings indicate that although the number of reviews is far lower than the number of articles, but the rate of citations per paper for reviews is more than twice than that for articles. Although the number of papers for editorial materials type is slightly higher than the number of articles, the citation rate of editorial materials is far lower than that for the articles. Other document types make little contribution to Nature's IF for 2013.
(b) Contribution of Highly Cited Papers to Nature's IF for 2013
We retrieved all documents published by Nature in 2011 and 2012 from the WoS database and selected the papers with citation counts in 2013 greater than 200. We believe that the 18 most highly cited papers made a prominent contribution to Nature's IF for 2013.
From Table 3 , we can see that there are nine highly cited papers published by Nature from the USA, four from England, two from Germany, and one each from Spain, Japan, and Belgium. In addition, the citation count of the paper about the human genome by I. Dunham is much higher than that of the other papers, so it made the greatest contribution to Nature's IF for 2013, with a contribution value of 0.392. 
(d) Contribution of Highly Cited Institutions to Nature's IF for 2013
We analyzed the first-named institutions of the corresponding authors of the 2964 papers and identified the first 20 highly cited institutions -those who made the greatest contribution to Nature's IF for 2013. The 20 highly cited institutions and their contributions are shown in Table 5 .
There are 13 universities, 6 research institutes, and 1 research center among the first 20 highly cited institutions. In other words, the institutions making the most prominent contribution to Nature's IF for 2013 are primarily research organizations and universities. Moreover, the first five institutions making the greatest contribution are universities. The results reveal that universities are important headstream for research output. In addition, all of the first 20 highly cited institutions are located in the USA (16) and England (4). The structural analysis of Nature's IF for 2013 shows that the contributions to IF of different document types differ greatly. The articles and reviews made the greatest contribution to Nature's IF for 2013, with a combined contribution rate of 93.94 percent; these earned more citation counts than other document types. In addition, although the number of editorial materials is slightly higher than the number of articles, their citation rate is far lower than that of the latter, demonstrating that it would be difficult to drastically improve a journal's IF by increasing the number of editorial materials only. Nevertheless, there could well be special cases for individual journals.
Through a structural analysis of the highly cited papers, authors, and institutions in Nature, we found that the magnitude of Nature's IF for 2013 is made up of the combined contributions from many highly cited papers, authors, and institutions, and that the highly cited papers, authors, and institutions are distributed relatively evenly. In other words, Nature is different from other journals in which few highly cited papers make a disproportionate contribution to the total number of citations (Liu 2014b) , such as the Cancer Journal for Clinicians. This journal's IF for 2012 is 153.459; this high IF is derived mainly from the contributions of two papers written by A. Jemal (Jemal et al. 2010; Jemal et al. 2011) , "Cancer statistics in 2010" and "Cancer statistics globally," in which the combined contribution rate is 70.9 percent.
Similarly, different countries and regions made entirely different contributions to Nature's IF for 2013; countries making the greatest contributions are mainly distributed in Europe, Asia, and America. The USA and England made the greatest contribution to Nature's IF, and the USA's contribution is well ahead of other countries. The differences in contributions to IF from different countries and regions remind us that we should pay close attention to the balanced development of global scientific research to promote academic exchange between different countries and regions.
